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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Tdentification No.: MA00622

Name of Dam: Kendall Reservolr

Town: Holden

County and State: Worcester County, Massachusetts

Stream: Kendall Brook - Tributary of Asnebumskilt
Brook

Date of Inspeection: September 13, 1978

Kendall Reservolr Dam is an earthfill dam
located at the northern end of Kendall Reservoir., An
earthfill dike 1s located at the southern end of the
reservolr. The dam and dike were both constructed
around 1911 for a water supply reservolr by the City
of Worcester. The dam 1s about 1,120 feet long and a
maximum of 39 feet high. The dilke 1s about 210 feet
long and 7 feet high. The splllway is a rectangular
concrete channel through the dam. The weir which 1s
35 feet long, has flashboards 18 inches high. There
1s an outlet conduilt beneath the embankment that
terminates in a concrete headwall at the downstream
toe. Discharge from this condult flows north to Eagle
Lake. There is alsc a gate house located on the dike.
The ocutlet condult from the gate house 1s regulated by
the City of Worcester to provide water to the distribu-
tion reservoirs. Flow 1s controlled by slide gates at
two inlets under the gate house., The discharge con-
duit is a 30-inch cast-iron pipe which extends 1,000
feet south, and discharges at a concrete distribution
basin,

Additional structures were deslgned to allow
water to flow from Qulnapoxet Reservolr and Plne Hill
Reservolr, north and west of Kendall Reservoir. The
purpose was to maintaln a high water level in Kendall
and the lower reservoirs (Holden No. 1 and No. 2).
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The dam and dike were nelther desligned nor con-
structed according to current approved procedures.
Based on the visual inspection, the limited engineering
data, and inadequate malntenance of the appurtenances,
certain conditions at the dam must be corrected to as-
sure the continued performance of the structures.
Generally, the dam and dike are considered to be 1n
good condition. Because of the potentlal danger to
1ives and property downstream cf Eagle Lake, the dam
has been placed in the "high" hazard category accord-
ing to Corps of Engineers guldelines for hazard
potential.

The major problems are the deterlorating con-
crete on the spillway, partlicularly on the side walls;
the slight seepage in the vicinity of the outlet at the
toe of the dam; and the accumulation of soil and debrils
burylng the outlet at the headwall,

Hydrauliec analyses indicate that the spillway
(without flashboards) can discharge a flow of 2,022
cublc feet per second (cfs) at elevation (E1) 820.0,
which 1s approximately the top of the dam.

An outflow test flood of 1,700 c¢fs (the probable
maximum flood) would ralse the reservolr level to a
maximum E1 819.2, and would not overtop the dam.

It 1s recommended that the City of Worcester
employ a qualified consultant to investigate the seep-
age at the toe of the dam. It 1s also recommended that
the Owner repalr the concrete on the splllway, clear
the debris from the outlet, and f111 in the animal bur-
rows on the slopes, The QOwner should continue the
program of maintenance inspections.

Repailr of the splllway and outlet at the dam

should be undertaken by the Owner within a year of
receipt of this Phase I Inspection Report. The
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remaining work should be Implemented wilthin two years.
An alternative to these recommendatlions wo

lower the water level 1n the reser

d be to

dward M. Greco, P.E,
Project Manager
Metcalf & Eddy, Inc.

Connecticut Reglstration
No. 08365

Approved by:

Vice Presldent

Metcalf & Eddy, Inc.

Massachusetts Registration
No. 19703
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{s Phase 1 Inspectfon Report on Kendall Reservolr Dam

s been reviewed by the undersigned Review Board members. In our
inion, the reported findings, conclusions, and recommendations are
asistent with the Recommended Guidelines for Safety Inspection of
ms, and with good engineering judgment and practice, and 1s hereby
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PREFACE

This report 1s prepared under guldance contalned
in Recommended Guidelines for Safety Inspection of
Dams, for a Phase 1 Investigation. <Copiles of these
guidelines may be obtalned from the Office of Chlef of
Engineers, Washington, D. C., 20314. The purpose of a
Phase I Investligatlon is to ldentlfy expeditiously
those dams which may pose hazards to human 1life or
property. The assessment of the general conditlon of
the dam 1s based upon avallable data and visual inspec-
tlons., Detalled Investigatlion, and analyses involving
topographlic mapping, subsurface investigatlons,
testing, and detalled computational evaluatlons are
beyond the scope of a Phase I Investigation; however,
the investigation is intended to identify any need for
such studles.

In reviewing this report, it should be realized
that the reported condition of the dam 1s based on
observations of fleld conditions at the time of inspec-
tlon along with data avallable to the inspection team.
In cases where the reservolr was lowered or dralned
prior tc¢ Iinspectlion, such action, whille improving the
stabllity and safety of the dam, removes the normal
load on the structure and may obscure certain condi-
tions which might otherwise be detectable if inspected
under the normal operating environment of the struc-
ture.

It 1s important to note that the condition of a
dam depends on numerous and constantly changing inter-
nal and external conditlons, and 1s evolutionary in
nature. It would be 1ncorrect to assume that the pre-
sent condltion of the dam will continue to represent
the condition of the dam at some point in the future.
Only through continued care and inspection can there be
any chance that unsafe conditlons be detected.

Phase I 1nspections are not intended to provide
detailed hydrology and hydraulie analyses, In accor-
dance wlth the established Guidelines, the Spillway
Test flood 1s based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof, Because of the
magnitude and rarity of such a storm event, a finding
that a spillway will not pass the test flood should not
be iInterpreted as necessarily posing a highly inade-
quate conditlion. The test flood provides a measure of
relative spillway capacity and serves as an aid in
determining the need for more detalled hydrologic and
hydraulilc studles, consldering the size of the dam, its
general conditlons and the downstream damage potentilal.
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OVERVIEW
KENDALL RESERVOIR
HOLDEN, MASSACHUSETTS

UPSTREAM FACE OF DAM, AND SPILLWAY

Location and Direction of Photographs
Shown on Figure in Appendix B
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1.1

NATIONAL DAM INSPECTION
PRCGRAM

PHASE I INSPECTION REPORT

KENDALL RESERVOIR DAM
SECTION 1

PROJECT INFORMATION

General
a. Authority. Public Law 92-367, August 8, 1972,

authorized the Secretary of the Army, through
the Corps of Englneers, to initiate a natlonal
program of dam inspection throughout the

U ited States. The New England Division of
the Corps of Englneers has been assligned the
responsibility of supervising the inspection
of dams within the New England Reglon.,.

Metcalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams in the State of Massachusetts.
Authorization and notice to proceed was 1lssued
to Metcalf & Eddy, Inc. under a letter of July
28, 1978, from R _lph T. Garver, Colonel, Corps
of Engineers. Contract No. DACW 33-78-V-0306
has been assigned by the Corps of Engineers
for this work.

Purgose

(1) Perform technical inspectlon and evalua=~
tlon of non-Federal dams to identify
conditions which threaten the public
safety and thus permlt correction in a
timely manner by non-Federal interests.

(2) Encourage and asslist the States to ini-

tiate qulekly effective dam safety pro-
grams for non-Federal dams.,

(3) Update, verify and complete the National
Inventory of Dams.
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1.2 Description of Project

a-

Location. Kendall Reservolr Dam 1s located on
Kendall Brook, a tributary of Asnebumskit
Brook, in the Town of Holden, Weorcester
County, Massachusetts (see Location Map}.

Descriptlon of Dam and Appurtenances. There
are two Impoundment structures on Kendall
Reservolr: an earthflll dam at the northern
end, and an earthfilll dike at the southern
end. Route 31 (South Road) crosses the
reservoir on an embankment near the southern
end (see Locatlion Map). The main dam is a
maximum 39 feet high and 1s divided into two
sections by a ridge of natural ground. The
east section 1s about TUO feet long and the
west sectlon about 380 feet long. The flat,
grass-covered crest is about 25 feet wide.
The average elevatlon of the crest varies only
slightly from 819.9 at the upstream side, to
820.7 at the downstream side. The upstream
face of the dam 1s protected with riprap, and
the slope is estimated at 2:1 (horizontal:
vertical). The downstream face, which is
covered with grass, slopes at about 2 to
2.5:1. The toe at the downstream slope 1is
generally at the tree line,

There are three manholes on the crest of the
dam: two, 100 feet, and one, 400 feet west of
the right abutment. The first two manholes
provide access to a surge rellef chamber and
two valves. The line 1s a 36-inch riveted
steel force maln through which water 1s pumped
from Qulnapoxet Reservolr to Kendall Reser-
volr. Two 11 mgd (mlllion gallons per day)
pumps at Qulnapoxet Reservolr pump the water
through the line. The outlet for the plpe 1s
submerged about 1C feet below the elevation of
the crest of the splllway. A blow-off pipe
for this line can be seen protruding from the
upstream face of the dam, cverhanging the
reservolr.

The thlrd manhole, at 400 feet west of the

east abutment, provides access to the low-
level outlet, This manhole was opened, and

KENDALL RESERVOIR DAM



found to be a dry, concrete chamber. The gate
valve was not visible from the ground surface.

There is a concrete headwall at the outlet of
the conduit, in the woods beyond the down-
stream toe of the dam. Thils headwall 1is
mostly buried under soil and debrls, and the
pipe 1s not visible,

The concrete rectangular channel splllway 1s
located about 350 feet east of the west abut-
ment. Tt is a flat, broad-crested welr con-
structed with a concrete slab and concrete
slde walls.

The crest of the spillway, which 1s 35 feet
long, is at E1 813.0 (benchmark elevatlon
estimated from a U.S.G.S. topographic map).
Flashboards on the crest of the welr are 1.5
inches thick and a total of 18 inches high.
The flashboards are supported by seven sguare
iron pins. There is also a concrete arched
footbridge spanning the spillway. The splll-
way side walls are 8 feet high at the maximum,
The concrete downstream channel is 35 feet
wide, 130 feet long, and slopes at about T7:1
(estimated from Figure B-1). The slde walls
are also concrete, and about 3 feet high.

The Asnebumskit Canal (see Figure B-2) is an
open concrete channel that conveys water from
Pine H1ill Reservoir to Kendall Reservoir. The
discharge splllway for the canal 1s located
upstream of the west abutment of the dam.
Water flows over the 120-foot long concrete
welr and down a gently dipping (3:1) field-
stone cascade. The crest of thls welr 1s 3
feet higher than the crest of the spillway at
the dam. Flow into the canal and therefore
into Kendall Reservoir is controlled by a dam
and beadworks sltuated about 1/2-mile north-
west on Asnebumsklt Brocok.

The dike at the southern end of the reservolr
1s 210 feet long and a maximum of 7 feet high
(see Figure B-3, Plan of Dike). The crest of
the dike 1s generally 27 feet wlde, except in
the area of the gate house. The elevation of
the grass-covered crest varles from 820.8 to
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823.0. The upstream slope 1is approximately
3:1 and covered with riprap. The downstream
face, which slopes at 2:1, is covered wilth
grass, There 1s also a concrete stalrcase on
downstream face that is used as a walkway to
the gate house,

The gate house 1s located on an earth berm
which extends into the reservelr from about
the midpoint of the dike. It 1s a single-
story concrete superstructure on a concrete
foundation. The intake structure 1s rectan-
gular and extends below the floor of the gate
house. Two gates allow water to enter a
buried 30-inch cast-iron outlet pipe which
leads to the distribution basin about 1,000
feet downstream.

Size Classiflcation. EKendall Reservoir Dam 1s
classified 1n the "intermediate" category
since 1t has a maximum height of 39 feet and a
maximum storage capaclity of 3,915 acre-feet,

Hazard Classification. Kendall Reservoir is
situated in an undeveloped rural area north-
west of the City of Worcester., Fallure of the
dike would result in mlnor damage to woodland
before the flood was channeled into Tatnuck
Brook and Holden Reservolr No., 1. However, 1f
the dam falled, the resulting flood water
would be discharged to Fagle Lake, about
1/4-mile downstream. Flocod water from Kendall
Reserveir would ralse the level 1n Eagle Lake,
resulting in flooding in the Main Street and
High Street areas north of Eagle Lake, and
considerable damage to property, and possibly
loss of life. For this reason, the dam has
been placed in the "high" hazard category.
This hazard would be compcunded 1f the flood-
ing resulted in fallure of the Eagle lLake dam
as well,

Ownership. The reserveir, dam, and dike are
owned by the Department ¢f Publlic Works Opera-
tions=-Water, City of Worcester, 20 East
Worcester Street, Worcester, Massachusetts and
are a significant element cof the water supply
system., Mr. Kenneth Starbard, Supervisor of
Water Supply (telephone 617-829-4811), granted
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permission to enter the property and inspect
the dam.

Operator. The Supervisor of Water Supply and
his staff operate the outlets at the dam as well
as pumpling statlons appurtenant to the system.

Purpose of Dam. The purpose of the dam is to
provide storage for the Clty of Worcester
water supply. There are four other integrated
regservolrs in the area: Qulnapoxet to the
north, Pine Hill to the west, and Holden
Reservolrs No, 1 and No. 2 to the south.

Design and Construction History. The only
pian avallable for this dam 1s dated 1505,
However, the dam was presumably constructed
sometime after 1911, which is when the design
was approved by the Worcester County Commls-
sioners. The Asnebumskit Canal, from Plne
Hill Reservoir, was apparently bullt at about
the same time., The force maln from Quinapoxet
Reservolr was not in operation until 1931,
Generally the dam has been maintained in good
condition since the time of construction.
Slight seepage through the embankment of the
dam has been noted since the earllest inspec-
tion reports (1928). An inspection report
dated 1965 cited the deterioration of the
concrete splllway. There 1s no record of sub-
sequent repairs to the concrete. In fact, the
inspection reports for both 1965 and 1973 have
descriptions similar to the present condition
of the splllway. According to the Superviscr
of Water Supply, the only previous work in the
area pertalned to the maintenance of the
embankment and grounds.

Normal Operatlional Procedures. The normal
operating procedure at this dam, and at the
other dams in the area, 1s to attain maximum
storage in the reservolr, without any waste
(overflow) out of the watershed via the
spillway. For this reason the flashboards at
the spillway remaln In place all year round.
In addition to direct surface dralnage,
Kendall Reservcir recelves flow from both
Quinapoxet and Plne H1ll Reservolrs. Dis-
charge from the reservolr 1is through the
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outlets at the dike, and eventually into
distribution reservolrs (Holden Reservolrs
No. 1 and No. 2). These outlets remaln open
as required to maintaln the water level in
Holden Reservoir No. 2.

1.3 Pertinent Data

a.

Drainage Area. The direct drainage area to
Kendall Reservolr 1s approximately 1,209 acres
(1.89 square miles). It consists of hilly
woodland areas with limlited residentlal devel-
opment on South Road (Route 31). Storage at
the reservoir 1s lncreased by pumping from
Quinapoxet Reservolr (maximum rate 22 mgd) and
discharge from Pine Hill through the Asnebum-
skit C_nal.

Discharge at the Dam Site. Normal discharge
from the reservolr occurs over the spillway at
the dam, to the tributary stream leadlng to

Eagle lake, about 1/4 mile downstream., Water

for the water supply system 1s dlscharged
through the gates at the dike, Water flows
across the drainage divide in a buried 30-Iinch
cast-iron pipe to an open dilstribution pool
about 1,000 feet south of the dlke. From
there the flow travels 1n a natural stream
channel (Tatnuck Brook) to Holden Reservolr
No. 1.

Hydraulic analyses Indicate that the spillway
can discharge 2,022 cfs at about El 820.0,
which 1s approximately the top of the dam. An
outflow test flood of 1,700 cfs (the probable
maximum flood) will not overtop the dam.

The dam was not overtopped in the 1938 cr 1955
fioods.

Elevation (feet above Mean Sea Level (MSL)).
A benchmark was established on the crest of
the spillway at E1 813.0 which was estimated
from a U_ 5. Geologlcal Survey topographic
map.

(1) Top dam: Main Dam: 819.7 to 821.0
Dike: 820.3 to 823.0

(2) Test flood pool: 819,2
KENDALL RESERVOIR DAM



(3) Design surcharge (original design):
Unknown

(4) Full flood control pool: Not applicable
(N/A)

(5) Recreation pool: N/A
(6) Spillway crest: 813.0

(7) Upstream portal invert dilverslon tunnel:
N/A

(8) Stream bed at dam (outlet channel):
782.0

(9) Maximum tallwater: None
d. Reservoir
(1) Length of maximum pool: 7,200 feet
(2) Length of recreation pool: N/A
(3) Llength of flood control pool: N/A

e. Storage (acre-~feet)

(1) Test flood surcharge (net): 1,060 at E1
819.2

(2) Top of dam: 3,915
(3) Flood control pool: N/A
(4) Recreation pool: N/A

(5) Spillway crest: 2,700 (with 18-inch
flashboards)

f. Reservoir Surface {(acres)

#(1) Top dam: 171

#(2) Maxinum pool: 171

¥Based on the assumption that the surface area will not
signiflicantly increase with changes in reservolr eleva-
tion from 813.0 to 820.1.
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2.

i.

(3) Flood-control pool: N/A
(4) Recreation pool: 171
(5) Spillway crest: 171
Dam
(1) Type: Main dam: earthfill
Dike: earthflll
(2) Length: Main dam: 1,120 feet
Dike: 210 feet
(3) Helght: Main dam: 39 feet - maximum
Dike: 7 feet = maximum
(4) Top width: Main dam: 25 feet
Dike: 27 feet
(5) Side slopes: Main dam - Upstream: 2:1
Downstream: 2 to 2.5:1
Dike - Upstream: 3:1
Downstream: 2:1
(6) Zoning: Unknown
(7) TImpervious core: Shown on plan (Figure
B-2) but no additional information.
(8) Cutoff: Unknown
(9) Grout curtain: Unknown
Spillway
(1) Type: Broad-crested welr - flashboards
(2) Length of welr: 35 feet
(3) Crest elevation: 813.0
814,.5 (top of
flashboards)
(4) Gates: None
(5) Upstream channel: Stone pavement, and

(6)

conerete wingwalls.

Downstream channel: Concrete channel
with vertical walls; maximum 35 feet
KENDALL RESERVOIR DAM



wilde, 3 feet deep. Channel is 120 feet
long, then changes to stone pavement and
natural stream bed.

Regulating Qutlets. The low level outlet at
the dam 1s not visible, but 1s reported operat-
ed by a gate valve accessible through a man-
hole on the crest. The outlet at the dlke
consists of a concrete gate house bullt over

an open, rectangular well. Two outlets con-
trolled by a sllde gate allow flow to enter

the 30=-inch cast-iron outlet plpe which leads
to the distribution pool about 1,000 feet
downstream.
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2.3

SECTION 2

ENGINEERING DATA

General. The only plans avallable for Kendall
Reservoir Dam are a plan of the spillway and
embankment, dated 1905, and two plans of the
Asnebumskit Canal, Headworks, and splllway, dated
1906. There are no plans for the dilke. There are
no specifications or computations avallable from
the Owner, State, or County offlces, relative to
the design and construction of the dam or dike.
The remaining data avallable for this evaluation
were visual observations made durlng inspection,
review of previous inspectlon reports, and con-
versations with City, State, and County personnel,

We acknowledge the asslstance and cooperation of
personnel of the Massachusetts Department of
Public Works: Messrs. Willis Regan and Raymond
Rochford, and of the Massachusetts Department of
Environmental Quality Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
Tagalilo.

Also, we acknowledge the cooperation and assls-
tance of personnel from the Worcester County
Engineer's Office: Messrs, John 0'Toole, Joseph
Brazauskas, and Mr. Wallace Lindqulst - recently
retired from county service.

Mr. Kenneth Starbard, and personnel from the
Worcester Department of Public Works Operatlons-
Water, provided iInformation on the constructilon,
history, and operation of the dam.

Construction Records. There are no ccnstruction
records available.

Operating Records. Operation records are kept at
the Department of Publlc Works offilce in
Worcester, These are dally reports of water
level, storage volume, rainfall, pumplng rates
from Quinapoxet Reservolr, depth of flow over
welr, and volume of overflow into Wachusett
Reservolr.

KENDALI. RESERVOIR DAM
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2.h

Evaluation

2.

b.

Coe

Availlablility. There 1s very little englneer-
ing data available for thls dam. The Depart-
ment of Public Works file is 1ncomplete.

Adequacy. The lack of in-depth engineering
data did not allow for a deflnitive review.
Therefore the adequacy of thils dam could not
be assessed from the standpolnt of reviewing
design and construction data, but 1s based
primarily on visual inspectlon, past perfor-
mance history and engineering judgment.

Validity. The 1905 drawing of Kendall Dam was
compared to the exlsting conditlions at the
slte. Apparently the gate house shown on the
plan was never constructed. Thls and other
mlnor discrepancies suggest that the drawlng
is not entirely valid.

KENDALL RESERVOIR DAM
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a.

General. The Phase I Inspection of the dam
and dike at Kendall Reservoir was performed on
September 13, 1978. A copy of the 1nspec-
tion checklist is in Appendlx A. Previous
inspections of thls dam have been made by
others since 1624, A partial listing of these
inspections is in Appendix B, Coples of the
1973 inspection reports by the Massachusetts
Department of Public Works for both the dam
and the dilke are also included In Appendix B.

Dam. The earthfill dam at the north end of
the reservolr is in good condition. The major
area of concern 1s the seepage about 55 feet
beyond the downstream toe of the dam. This
seepage occurs in the woods, 1n the vicinity
of the buriled concrete headwall of the low-
level outlet. Slight settlement of the crest
was noted along the alignment of the outlet
plpe. A second area of slight seepage was
noted at the downstream toe of the embankment,
to the left of the spillway. In addition, a
number of anlmal burrows were apparent on the
crest and downstream slope of the dam., Other-
wise the embankment 1s flat, stralght, and
free of trees and brush. The riprapped up-
stream slope of the dam is In very gocod condi-
tion. Generally, the embankment appears to be
well-malntalined by the Qwner,

Appurtenant Structures. The spillway at
Kendall Dam 1s 1in poor condition due to
deterioration of the concrete. The side
walls, from the approach to the discharge
channel, show severe spalllng and efflores-
cence. The reinforcing 1s visible in many
locations, and beginning to rust, and the
crumbled concrete 1s accumulating on the floor
cf the spillway. Minor amounts of grass are
growlng 1n the constructlion joints on the
concrete slab, and along the base of the side
walls. The rest of the channel fiocor 1s in

KENDALL RESERVOIR DAM
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good condition and clear of debris and vegeta-
tion., The flashboards are in place, and
appear to be in good condition.

The low-level cutlet structure at the dam

could nct be 1inspected. The inlet 1is sub-
merged in the reserveoir, and although the
access manhcle was opened, the gate valve was
not visible from the ground surface. The head-
wall for the condult outlet 1s buried under
accumulated dirt and debrils, and there are
signs of seepage 1n the area. Apparently the
outlet has not been used 1n many years. The
force maln which conducts water from Quinapoxet
and Pine H1ll Reservoirs is located near the
right abutment, but the pipe 1is buried and the
outlet 1n Kendall Reservolr 1s submerged,

The side channel spillway at the right abut-
ment of the dam dlscharges water from the
Asnebumsklt Canal. The stone cascade on this
spillway 1s in good condltlon, with only a few
weeds growlng between the stones. The con-
crete lining of the canal 1s also In good
condition.

The dlke and water supply outlet are located

at the southern end of Kendall Reservolr. The
earthfill dlke tiles into natural ground at both
abutments. The crest is flat and clear of
brush and trees. A concrete stairway is
located on the downstream slope. The riprap

on the upstream slope is in good condition, and
supports only small amounts of vegetation.

The gate house at the dike was opened by the
Supervlisor of Water Supply for a brief inspec-
tion. Two slide gates regulate flow from the
reservolir to the gate hcouse well, Sereens are
used 1n the influent channels to collect float-
ing debris. The screens are checked dally and
cleaned if necessary.

Reservoir Area. Silnce Kendall Reservolr is
used for a publlec drinking water supply, devel-
opment 1s prohiblted near the reservoir. All
the shorefront property ls owned by the City

of Worcester, The entire drainage area is
hilly woodland, with only a very few houses.

KENDALL RESERVCIR DAM
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State Route 31 (South Road) crosses the reser-
volr near its southern end. The only other
road 1n the watershed 1s the private property
of the Worcester Department of Public Works.

Downstream Channel., Discharge from the
splllway flows down the rectangular concrete-
lined channel, over a short section of rock
pavement, and into the natural stream channel.
The channel is free of debris, and relatively
clear of vegetation., The stream continues
through woodland to Eagle Lake, about 1,500
feet north of the dam,

Evaluation. The dam and dlke at Kendall Reservolr

appear to be in good conditlon. However, the
seepage through the downstream toe of the dam
indicates a potentlally hazardous situation, and
the splllway is in a detericrated condition,
These structures are not adequately maintained.
Recommended measures to lmprove these conditions
are stated 1n Section 7.3.

KENDALIL RESERVOIR DAM
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k.3

SECTION 4

OPERATING PROCEDURES

Procedures. The storage in Kendall Reservelr 1s
carefully controlled by the Department of Publilc
Works Operations-Water, as 1t is a significant
element in the public water supply system of the
City of Worcester. Conduits, both plpeline and
open canal, connected to the reservoir, supply
water either by gravity from Pine H11ll Reservolr
in the west, or by pumplng from Quinapoxet Reser-—
voir, north of Kendall Reservolr. In addition, 1t
1s possible for the operators toc reverse the
process and pump water back up to Pine Hill Reser-
voir when necessary. Water stored in Kendall
Reservoir 1s allowed to flow through the 30~inch
plpe at the southern outlet to a distribution pool
about 1,000 feet downstream. The water flows from
the pool, which is also used for gaglng flow 1n an
open channel to Holden Reservoir Ne. 1. The pur-
pose of the procedure is to: 1) malntailn the
maximum safe storage in zll filve reservoirs in the
system, and at the same time prevent waste by over-
flew out of the watershed vla the spillways, and
2) maintain a high water level in Holden Reservolr
No. 2, the last reservoir 1n the system which
serves the City of Worcester.

Daily records of operating procedures are maln-
tained by the Worcester Department of Publile
Works.

Maintenance of Dam. The Supervisor of Water
Supply for the Worcester Department of Public
Works retalns a staff for malntenance of the dam
and related facilities, The regular work consists
of mowing the grass on both the dam and the dilke,
removing brush and debris from firelanes, brooks,
and the spillway channel, and clearing dead wood
from the watershed area, as well as regulating the
water levels in the reservoirs.

Maintenance of Operating Facilities. The screens
at the gate house are checked daily and cleaned if
necessary.

KENDALL RESERVOIR DAM
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L.

4.5

Description of Any Warning System in Effect.
There are no warning systems In effect at this
dam.

Evaluation. An effectlive operating program has
been developed for ensuring a constant supply of
water to the City of Worcester. Malntenance of
the dam and watershed is regularly scheduled, how-
ever, more attention should be paid to the mainten-
ance of appurtenances - partlcularly the spillway
and low-level outlet., In addition, the need for
an emergency warning procedure is evident, con-
sidering that the dam 1s in the "high" hazard
category. Recommendations for a more thorough
maintenance program and a warnlng system are
included in Section 7.3.

KENDALL RESERVOIR DAM
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Ewvaluation of Features

a e

Design Data. The probable maximum flood (PMF)
rate was determined toc be 2,000 c¢fs per sguare
mile. This calculation 1s based on an average
drainage area slope of 6.6 percent, the pond-
plus-swamp area to dralnage area ratio of 14
percent, and the U.S. Army Corps of Engineers'
Flow Rates (dated December 1977). Applying
the full PMF rate to the 1.89 square miles of
drainage area results 1n a calculated peak
flood flow of 3,780 c¢fs as the inflow test
flood. By adJusting the inflow test flood for
surcharge storage, the maxlimum discharge rate
was established as 1,700 c¢fs (900 cfs per
square mile)} with the water surface at E1l1
819.2., During peak outflow, the spillway
(without flashboards) would be discharging 100
percent of the surcharge, and about one fcot
of freeboard would remaln at the dam. Hy-
draulic analyses 1indicate that the splllway
has the capacilty to discharge up to 2,022 cfs
at reservolr E1 820 (approximately the top of
the dam).

Experience Data. The dally operatlng records
for the 1938 and 1955 floods were reviewed at
the Department of Public Works offlce. These
indicated that the dam was not covertcopped 1n
elther storm.

Visual Observations. At the time of the in-
spection the water level in the reservolr was
almost 2 feet below the crest of the splllway.
The concrete on the splllway and partilicularly
on the sidewalls 1s badly spalled. Although
this conditlon 1s net particularly hazardous
at this time, 1t should be corrected as con-
tlnued deterioratlon could result in collapse
of the splllway walls., Also, the low-level
outlet at the dam was blocked with soll and
debris. This should be cleared to allow the

KENDALL RESERVOIR DAM
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Overtopplng Potentlal. As ncted previously,
neither the dam nor the dlke would be over-
topped by the test flood. Were the dam to
fail, the 1inltial outflow would be 1n the
order of 45,000 cfs, producing an inltial wave
with a height of 13 feet at a velocity of 10
feet per second.

It would take 2.2 hours for the reservoir to
drailn, and the flood would flow to Eagle Lake.

KENDALL RESERVOIR DAM
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabllity

Q.

Visual Observations. The evaluatlon of the
stabllity of Kendall Reservoelr dam and dike 1s
based on the visual inspection conducted on
September 13, 1978. As discussed 1in Sectilon
3, Visual Inspection, the embankments appear
to be in good condition. However, the seepage
near the downstream toe and the numerous
animal burrows indicate a possibly hazardous
situatlon.

Design and Construction Data. There is only
one plan avallable on the design of this dam.
This plan (Figure B=2) shows a core wall of
unidentified composition. The valldity of
this drawing 1s in question, however, because
it also shows a two-story gate chamber which
deces not exlst at this time. Furthermore,
informatlon does not appear to exist on the
type, shear strength, and permeabllity of the
soil and/or rock materials of the embankment.

Operatlng Reccrds. There 1s no evidence that
instrumentation of any type was ever installed
in Kendall Reservolr Dam. The performance of
thls dam under prior loading can only be
inferred by physical evlidence at the site,

Post-Construction Changes. There are no as-
bullit drawlngs avallable for Kendall Reservoilr
Dam,

Seismle Stabllity. The dam 1s located in
Seismic Zone No, 2 and in accordance with
Phase I "Recommended Guldelines" does not
warrant selsmic analyses.

KENDALL RESERVOIR DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

Dam Assessment

A

Condition. Kendall Reservolr Dam was nelther
deslgned nor constructed according to the cur-
rent approved state-of-the-art procedures.
Based on the visual inspectlion of the site,
there are areas of concern whilch must be cor-
rected to assure the continued performance of
this dam. Generally, the dam 1s considered to
be 1n good condition. The majJor problems are
the deteriorated concrete on the spillway, and
the seepage at the downstream tce of the dam,
near the burled outlet headwall,

Hydraulic analyses indlcate that the spillway
without flashboards can dlscharge a flow of
1,700 e¢fs (the full test flood) without over-
topping the dam.

Adequacy. The lack of in-depth engineering
data did not allow for a deflnitive review.
Therefore the adequacy of this dam could not
be assessed from the standpolnt of reviewing
design and construction data, but 1s based
primarily on visual 1nspection, past perfor-
mance hlstory and engineering judgment.

Urgency. The recommendations and remedial
measures cutlined below should be implemented
by the Owner wilthln two years after receipt
of this Phase I Inspection Report. However,
repalr of the concrete walls and floor of the
splllway should be undertaken within one year.

Need for Additional Investlgations. Addi-
tional 1nvestigations to further assess the
adequacy of the dam are outlined below in
Section 7.2, Recommendations.

Recommendations. In view of the concerns cver the

continued performance of the dam it is recommended
that the Owner employ a qualified consultant to
investigate the seepage at the toe of the dam.

KENDALL RESERVOIR DAM
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7.3

7.4

The recormmendations on repairs and maintenance
procedures are outlined below under Section 7.3,
Remedlial Measures,

Remedlal Measures

a. Operating and Maintenance Procedures. The

ground and embankments of the dam and dike are
well maintained. However, 1t 1s recommended
that the Owner add the followlng 1ltems to the
maintenance program:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

rebulld or repalr the concrete sldewalls
to the splllway, and resurface the floor
of the channel

replace the "permanent" flashbocards with
collapsible flashboards designed to break
away durilng periods of high flow or
remove the flashboards,

remcve the debrls from the low-level out-
let, and c¢lear the trees away from the
toe to expose the seepage area,

111 in the animal burrows con the crest
and downstream slopes of both the dam and
the dike,

all repairs and maintenance should be
undertaken in accordance with all applic~
able State regulations,

institute a definite plan for surveil-
lance and a warning system during periods
of unusually heavy ralns and/or runoff,

technical inspections of thls dam should
be conducted on a bl-annual basis,

Alternatives., An alternative to implementing the

recommendatlion and the maintenance procedures
itemized above would be to lower the water level
in the reservoir.

KENDALI, RESERVCIR DAM
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APPENDIX A

PERIODIC INSPECTION
CHECKLIST
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PERTIODIC INSPECTION

PARTY ORGANIZATION

0JzcT Kendall Reservor

o5
3
e

Ed Greco

DATE_ 13 Sept. 1978
TIME__ I:0C pm
WEATHER _Swnny 70°

W.S5. ELEV. gnt.7 U.S. — DN.

Assumed benchmark- El 812 on
Qresr ,_\-F Sf),llwag‘ B(Sfd en L3-S

€]

6. fopegmpme map
Susan Pierce 7.
Dan_Bornsten 8.
L:qle anaﬂan 9.
10.

PROJECT FEATURE
Dam | Dike

INSPECTED BY REMARKS

E-Greco[ S. Perce

. Spfllwgl Gate

L. Bfandvqan LD. Bornstein
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PERIODIC INSPECTION CHECK LIST

PROJECT Kenadall Dam DATE 9-13-7¢
PROJECT FEATURE  Dawn NAME E Greau
DISCIPLINE _ Creotechnidal NAME S Pievce
Note. dls = dawnstregn ufs = wpshream

AREA EVALUATED CONDITIONS

DAV EMBANKMENT

Downstream e 4 ores + higne- then
upsSheam.

Crest Elevation varies beom BI19.7 to 521
Current Pool Elevatilon 811

Maximum Impoundment to Date unknown

surface Cracks

Nnone  visible

Pavement Conditicn

grazs crest /3 manhneles ovy crest 2 - o0

Fiovement or Settlement of Crest

+rem righi' cltAU'me,hf-} |~ 400" *réhm rt okt

srrett! bl vy erest

Lateral Movement

Ncne. Visible

Vertical Allgnment

relatwely +lar

Horizental Allignment

relatwely shaught

Condition at Abutment and at
Concrete Structures

abutments  tie nty mechueral greund

Indications of Movement of
Structural Items on Slopes

NoONe

Trespassling on Slopes

wiad (gl Yoles reeer e b b[}:“wcly abatment

Sloughing or Erosion of Slopes
or Abutments

none

Rock Slope Protection -
Failures

Riprap

ripa@p o upshrcam siope g6oc! corrl ibien

Unusual Movement or Cracking at
or near Toes

nong

Unusual Embankment or Downstream
Seepage

55' fovn dls toe @ sngnt scep viciniy of
buried tmerete neadwall o e codh ontet
ook . Ol toe o ekt el of dam woct .

FPiping or Boils

setHement visible cleng  Crest Horn preinbicle

* burnied headwall

Foundation Drainage Features none  vis ble
Toe Lrains Nore  vis ble
Inctrumentation System Lok nown
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PERIODIC INSPECTION CHECK L1351

PROJECT Kendall

PROJECT FEATURE Dike

DISCIPLINE Creeoerricetd

DATE q-12-78
NAME E. Creco
NAME S Picree

AREA EVALUATED

CONDITION

OLKE EMBANKMENT

Crest Elevation

EQrH’)'FnH dike ot soti end ('F
Yorciall Keservone
82C.8 1o §23.0

Current Pool Elevation Gt
Maximum Impoundment to Date AN D
Surface Cracks PIONE

Pavement Condition

rass Crest
9

Movement or Settlement of Crest

O - yinpe |rr’eﬂulam+| es fi~ suctee,

Lateral Movement

neve Vs bl

Vertical Alignment

rNQMky Hat

Horilzontal Alignment

relatively staught

Condition at Abutment and at
Coricrete Structures

ne ceneretre. Dike Tés woIo viccirat
oY Witk aoat i nts prose Ul
OWtT oy at lett (bufrent

G
relece £

Indications of Movement of
Structural Items on Slopes

NnoenNe

Trespassing on Slopes

Hola ((UWC(U'C 5!"6(95 ol ('|5 i'-t'lCt” 0{'_ cein

Sloughing or Erosion of Slopes
cr Abutments

none:. sC Paration be tuxen mo-tcaedd
ropeay and  qatebouse

Rock Slope Protection - Riprap
Failures

NP@p e uls siope grz,;d(d anly in
Vit 1y ot gote spucturg

Unusual Movement or Cracking at

None visible

or near Toes

Uniusual Embankment or Downstream| hppe
Seepage

Piping or Boils nene
Foundaticon Drainage Features none

Toe Drains N e
instrumentation System e ne.




PERIODIC INSPECTION CHECK LIST
PROJECT  Kendall Resceyor DATE  <]-13%-7%
PROJECT FEATURE (Cate  House NAME L 6rana5mn
DISCIPLINE NAME D Bornsten
AREA EVALUATED CONDITICN
OUTLET WORKS - CONTROL TOWER Poured  concrete supecsucture and

a. Concrete and Structural

‘&)ur)darldh‘ bt cn eaad ot courrtn b e

Cnorete headwell ot wls face of snucti

General Condition

9ood~vrnn0f expaseel G€Brf96k’(d-wn¥?'hw

Condition of Joints goed
Spalling NOK
Visible Reinforcing none
Rusting or Staining of None.

Concrete

Any Seepage cor Efflorescence

Mipr €+ loresconce ot weder ling

Joint Alignment

3ood

Unusual Seepage cr Leaks in

gm\e ot visbie

Gate

Cracks NONE.

Rusting or Corrosion of Steel nla
b. Mechanical and Electrical ﬂkl

Alr Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Llghting System
in Gate Chamber
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PERIODIC INSPECTION CHECK LIGT

JROJECT  Kendall Rescrvow DATE aq-13-7% _
PROJECT FEATURE ouMct o sfilhng basin NAME L. Branagan -
JTSCIPLINE NAME D Bornstrin
AREA EVALUATED CONDITION
JUTLET WORKS — OUTLET STRUCTURE X
AND OQUTLET CHANNEL
(,-)oo(,‘ lebuﬂd bfllhng b(LSlr“‘- P|f(§ ot e
General Condition of Concrete 10 pogr  (updidion
Rust or Staining wer plake skghtty rusked -
Spalling heavy spalling o piers oF wer
Erosion or Cavitation none
Visible Reilnforcing ; ncne
Any Seepage or Efflorescence shight eftlorescence ot piers
Condition at Joints nla
Drain Holes None
Stone - MGSenny Suole waalls  2' wade -4 hgh
Channel extend 50 keet dls of weur '
Lpose_Rock or Trees Over- none
hanging Channel
Condition of Discharge Nafural STne ana grﬁu(’E ‘Q(I\I(’v‘;k’ffi'ﬂ’j_ﬁc'»rﬂ?
Channel weeds grbwﬁng .~ Ol e wls  end

30 -1eh cost ron putler pipe o 95\’": owse  to 5r.llmg rsen
Booin 15 concrete - hned with vpn we e to|a1%e
outler p.pc stoands ver Faaly  (submerged) 1n centc of basin



PERIODIC INSPECTION CHECK LIST

PROJECT  Kendall fescevor
PROJECT FEATURE _ Spilluway
DISCIPLINE Huydraulics

-t

DATE g-13%-7%
NAME L. 6r’ar)a3cm
NAME o Bornstewn

AREA EVALUATED

CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

carth wth random stone and Cbbbie_s/‘
concrete tTramng walls

General Condition

channel 'Falr (a'\dlrlm"
walls 1~ veny ooor caaxhitign ~ Concrete ')pnﬂf’d

Loose Rock Overhanglng

Channel none
Trees Overhanging Channel None
Floor of Approach Channel earthy

b. Welr and Training Walls

Fiat concrete slab wih Corerete wnlls Concrete
peeiesirian bnc\ﬂe arches over -5‘0.llwa3

General Condition of
Concrete

wew - fau
walls - veny poor

Rust or Staining

5|t5h1’/ Vis.ple en reinferang

Spalling

seJexe

Any Visible Reinforecing

\jC{) in numerpas  locations

Any Seepage or Efflorescence

severe ettlorescence: no scepaye

Drain Holes

none

¢. Discharge Channel

Coneretr onanne | Chongﬂ 1o €xirth orannel

General Conditicon

Lplls 0 very Poor c orc\Fien

Loose Rock Overhanging
Channel

noné

Trees Overhanging Channel

[ glely A

Floor of Channel

Cenerete slabs  thange o earth channed

Other Obstructions

nene
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APPENDIX B

PLAN OF DAM AND PREVIOUS
INSPECTION REPCRTS

Page
Figure B-1. Plan of Dam, 1978 Survey B-1
Figure B-2. Plan of Dam B-2
Figure B-3. Plan of Dlke B-3
Figure B=4, Plan of Canal at Dam B-4
Previous Inspections (Partial Listing) B-5
Inspection Reports by Massachusetts Department

of Public Works, March, 1973 B-7
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5-d

TOWN OR C\TY s /s, DECREE NO.

DESCRIPTION OF DAM

Twe  Larthern Damr. -Concrefe Core Wall.

/300.
40

- 20'
bovom  Greate st width bo/fom =/66.

Lenpth
Height
Thickness top

"

Oownstream Slope z:y
Upstieam “ /?/Pfap 2 7‘-/7/(( ‘ 2/
Length of Spiliway ¢ Fe 5 # 76 above- of WC'S/E’?G’

Size of Gates DUp’/caJ‘w Gote Valves 24 cr wo.

Mo,

Location of Gates A50’ fo /e/'/-tj'P///wa)/

Flashboards used
Width Flashboards or Gates
Dam designed by

"

Crhy of Wofc*q*:fen

constructed by

Year constructed /9l

GENERAL REMARKS -
arer e ??f

. Owrred by 37y of %fce’_ﬂ‘(‘:f'"
Wit O C Kecoreds March /4, /9//
Yo/ 30. FP440. See oty f’ém *2769.
//)Spec/i:d Jar. 14 /924

“ Auy. 9 /928// " T oK.
" Nov. /9. /929- L. Gooa&ﬁr,{u

y Avg. 29 /912- -
_-.ywéfr ik /9’/.? Mf/’ cv»v/é/é

PREVIOUS INSPECTIONS (PARTIAL LISTING)

O Mgorden.

A4

Width *
Kind of Soil

Wiath *

"

recen

L]

//7% .

r;@o of Acies in Watershed

" ¥ Reservoir

PLAN NO.

Length of Watershed
Is Watershed Cultivated

Percent In Forests

Siegpness of Slope

Length of Reservolr

Max Flow Cu. Ft per Sec,
Head or Flashboards-Low Water

-High *

checked by FEL borr 36 /9o

//?J/‘Dccv‘ed Lo 27 1990~ £ .4 i
t Pee. 7,942 - L.0

1943-Lor-LFe

- Jept /€,

SEE

ov, I, 19¢7.

’

DAM NO.

LOCATION O oo 7“'/”0-177 Hotden 7o /"ax/{pxy “Aengss/ Boak C-C.DOCKET No,

GENERAL REMARKB

/ﬂspccﬁc/ 3-26-37 W 0. me/ visl
Traced s £ ¢ Corcoren... f=b /4.

- Ll

501

DESCRIPTION OF RESERVOIR & WATERSHED

*Name of Matn Stream /(eff/f(/(?nda/// ﬁl’bd(
" any other Streams Ajﬂeb(/m.j'k/f

by Caral

/753

'/Vme

F¢o o

or’a@n/
LY TLE L

2 Libeary Buraa

& Jocbert. |
- ”amly :

u 10-91260

COPY OF INSPECTION CARD ON FILE AT THE MASSACHUSETTS
DEPARTMENT OF PUBLIC WORKS, DISTRICT OFFICE, WORCESTER.

i
!



9-d

TOWN OR CITY /_/OL DEN

LOCATION
DESCRIPTION OF DAM

Type Larth
Length
Height
Thickness top

" bottom
Downstream Slope
Upstream "
Length of Spiltway
Size of Gates
Location of Gaies
Flashboards used
Widlh Flashboards or Gates
Dam destgned by

" constructed by

Year constructlad
GENERAL REMARNKS

Cety of Horcester— Warer Deot

/ﬂ-",a:rfc'c/ C LPee 7, /92T -/Z . O Mqﬂ/ff} .G

Nov 19, /979

x

//03-24,‘ /932

Nev., , (9435~ Lo

U/D/Dcr crnd of Lerndars Les -

“ M 28, 1987 W, O Lindguist

DECREE NO.

~< L

I ’

,@/ Ae

oamrno. 245
C.C.DOCKET No, ~OFA
DESBCRIPTION OF RESERVOIR & WATERSHED

PLAN NO.

Name of Main Stream

" any other Streams
Length of Walershed
Width B
Is Watershed Culllvated
Percent in Forests
Stespness of Slope
Kind of Seil
No. of Acres In Watershed

won W Rgsstvolr
Length of Reservolr
Wioth " "
Max Fiow Cu. FL per Sec.
Head or Flashboards-Low Water
High

GENERAL REMARKS

" L} H

st
1y

2-Library Burgsu 10-92260

PREVIOUS INSPECTIONS (PARTIAL LISTING)

COPY OF INSPECTION CARD ON FILE AT THE MASSACHUSETTS
DEPARTMENT OF PUBLIC WORKS, DISTRICT OFFICE, WORCESTER.



1.

2.

3.

4,

S

6.

Te

d : e -
"D‘N.Poef;l.w. o 1=20-74 : FILE 2

INSPECTION REPORT ~ DAKS AND RESER
Locatlons City/Town __ /[FOLLE N Da
Name of Dam /SXENDALL RES DAM Inspected

Noe 3-14-13 % -4
MICHAU D

Date of Inapecti

Owner/s: per: Assessors Prev, Inspection
Reg. of Deeds Pers, Contact
—_ T Vi .
1. SITY O0F WORCLESTER kﬁ-ﬁycu.\/,/ﬂx/ éfwT[ 4:7;/ A L2 I

Nane Ste & Noo 7/ City/Town State Teél. No.
2.

Name St. & Hoe City/Town State Tel, HNo.
3. "

Name St. & No, City/Town State Tel, No,
Caretaker {if any)} e.g. superintendent, plant manager, appointed
by absentee owner, appointed by multi owners.

Name St, & No,t:

City/Towns States : Tel,No,3

No. of Plctures taken NO A E

Degree of Hazards {if dam should fail completely )¥ -
1., Minor 2. Moderate

3. Severe b//r 4, Disastrous

# This rating may change as land use changes (future development)

Outlet Controlt Automatic Manual

MNMoMNE Operative yes; No.

Commentss £ ASHLDALLS CcomnTROIL MEIGHT o~ WATER AT
SPILL way

Upstream Face of Dam: Condition:

1, Good [/ 2, Miner Repairs

3, Major Repairs 4, Urgent Repairs

.nrCommentss



B.

9

10,

11,

-2
Downstream Face of Dams

Condition: 1, Good 2,

'31 Major Repairs 4,

Comments:

Emergency Spiliways AJO NE

Conditions 1, Good 2

3. Major Repairs 4,

Commentss

Water Level at time of inspectiom:

top of dam v’

DAlL NO, S-/¥ - /3% -4

Minor Repairs

Urgent Repairs

Minor Repairs

Urgent Repairs

6; ft. above : below b/,

principal spillway,

other

Summary of Deficienclies Noted:

Growth (Trees and Brush) on Embankment A O

Animal Burrows and ‘lashouts MO

Damage to slopes or top of dam A O

Cracked or Damaged Masonry YE S (‘56& #/277
Evidence of Seepage N O o~
Evidence of Piping L o

Erosion A O

Ln;ki Mo

Trash and/or debis impeding flow

MO

N O

Clogged or blocked spillway
Other

N O




-3a  DAK NO. 2—/¥-13%—y-

12, Remarks & Recommendations: (Fully Explain)
THIS DAIM 1S WELL KEPRT Y cITY oF WORLESTER
WATE L bEPT, THERE |s soHE SPALLING O0F THE

CEMENT CONCRETE WALLS oF I'THE SPAHMLLWAY,
THIS PRESENTS NO bANGER TO b A,

13, Ove-dll Condition:

1, Safe L///

2+ Minor repairs needed

3. Conditionally safe - major repairs necded

4, Unsafe

5, Reservolr impoundment no longer exists (explain)

Recommend removal from inspection list

B-9



FoC-s

595 7on) Co[J,V

DESCRIPTION OF DAM
DISTRICT 3

MmicHAUD

" Submitted by MULQF}H‘/ s RANN Dam No. _3 —1% -134 - 4
Date _MARCH 27 1923 City/Town _HQOLLEN
Name of Dam FEN LA L EES, bANM
1.‘Locatiom Topo Sheet No. 20 &

Provide 83" x 11" in tlear copy of topo map with lncat.’mn of
Dam clearly indicated,

2. Year built: Year/s of subsequent repairs

3, !"_urposo of Dam: liater Supply l/ Recreational

" Irrigation __________ Other

:I:.Dra;inage Areat _._;9.\35_ s‘q. mi, acres
5. Normal Ponding Area: /L( acres; hAve, depth
Impoundpants gals.s acre ft,

6. No, and type of dwellings located adjacent to pend or reservoir

NONE i.e. summer homes, etc.
7 Dimensions of Dami Length [lOO't " Max, Helight 25t
Slopess Upstream Face 2 1
Downstream Face o

L

Width across top 36

8s Clasgification of Dam by Material:s
Earth v/ Conc. Masonry v Stone Masonry

——————————

Timber Rockfill v Other

9. Ae Description of present land usage downstream of dams

90 % ruralj; [0 _% urban,

B, Is there ma storage area or flood plain downstiream of dam which
could accomedate the impoundment in the event of a complete
dam fajilure? yes ‘ no v’ -




DAM HO, B {4 - /34~ 9—

10. Risk to life and property In event of complete failure.

No, of people é4ﬁk7jt .

NHos of homes “5ﬁ29—zf .

Noe of Businessas_jg ;i: ' .

Ho. of industries / « Type TeX 'f'//cf

No, of utilities dl - . Typelg:’wé‘:/?gﬁs Elee,
Railroads —7— ’ . 7
Other dams B —/4'—/ 34 - d? //) .

Other /1{;/L}41 *

11, Attach Sketch of dam to this form showing section and plan
on 8" x 11" sheet,

12, How to locate:

’ —
FRom RTeE =j22h HEHpNG /\sz.;/ TAKE A LEFT
OB KENDALL ROAL To END  PAR OM LTT
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l.

2.

3.

4.

5.

Te

Pecud .
Div.of WW 1-30-74 ot

INSPECTION REPORT - DALS AHD RESE ‘OIRS

Ledyet Tt = el
Ep. mwLeany

Locations Clty/Town Het D E z/

Name of Dam M arpar e Lrc. [Nd«r Inspected

Date of Inspectio

Owner/s: peri hssessors Preve Inspection et
Reg. of Deeds Pers. Contact
Ve P LTS AL WapresTen Frincrs 1MW %antd, £, v W anase R
Name ° St. & No. City/Town State Tel, No,
2. ) :
Name St, & iHo. City/Town State Tel, No.
3. i
Name St. & Ho. City/Town State Tel., No,

Caretaker (if any) e.g. superintendent, plant manager, appointed
by absantee owner, appointed by multi owners.

Names St, & No,:s

City/Town: ~ State: Tel.He,s
No. of Pictures taken ____ No N &

Degree of Hazards (if dam should fail completely)}¥

1, Minox L// 2. Moderate

3, Severe - .. 4. Disastrous

* This rating may change as land use changes (future development }

Outlet Control: Automatic NoN & Manual

Operative yesy No.

Commentss

Upstream Face of Dams: Condition:

1. Good v 2. Minor Repairs

3, Major Repairs 4. Urgent fHepairs

-arCommentss



8.

9.

10.

11,

Downstream Face of Dams

Conditions l, Goed e

2,

3, Hajor Repairs

Comments:

Emergency Spillways ”,»{

Condition: l. Good

4.

2,

3¢ Hajor Repalrs

Commentss

Water Level at time of Inspection: 4 ft. above
e

top of dam

4.

Minor Repairs

Urgent Repairs

Minor Repairs

Urgent Repairs

principal spillway,

other

Summary of Deficiencies Noted:

DAl NO, - tuy~{2uro owq

below &

Growth {Irees and Brush) on Embankment Mo rf &
Animal Burrows and Hashouts Ao #! £
Damage to slopes or top of dam No e
Cracked or Damaged Masonry Mo
Evidence of Seepage NoNE
Evidence of Piping Mol £
Erosion NoNE
Leaks Nepr £

Trash and/or debis impeding flow

Clogged or blocked spillway

Other

NoeN £

NovE

IAIJZN E



Dak HO. J-1 ~ /13-4

-F
12, Remarks & Recommandationss (Fully Explain)
This STRUCTVRE "/ s y .;g}ygég,‘c/ﬁf/ W) TH
RPUALI2E€R T CO L eprs. Mo wrTer 15 ) 721 Po o)

LD&?Z) -
4 /ﬁ%,62‘L<9/5554?f2- »? 1/ oo At L - 1) -
."Spg e T 104 4.;5/. D E /e e’ A ﬁ-»; h'//. A/

13, Overall Condition:
l. Safe L/’,//’

2. Minor repairs needed

3., Conditionally safe - major repairs necded

4, Unsafe

5. Reservelr impoundment no lenger exisffzjn«ptﬁife
Recommend removal from inspection 11(1;%?%2:7 .

oK




o BOSTO)U C"P)/
DESCRIPTION OF DAM
DISTRICT 3

Mic Hau b

Submitted by piucesny ¥ A Dam No. 2~t4~ {3t — ok

Date __MARcH 3 7 1923 City/‘[‘own Lot De '
- - Name of Dam P(FNDAL L Prec. Dam.

1.'Locatiom Topo Sheet No. 24 €

- Provide B}" x 11" in cle;r-;opy of tOpé map with location of o

Dam clearly indicated. - o ———

2. Year built: Year/s of subsequent repairs

3. Purpose of Dam: tater Supply t - Recreational

~-Irrigation ___ - Other
4, Drainage Area: 7‘ 8 sqe mi. acres
5. Normal Ponding Area: Z acres; hAve, depth
Impoundments :gals.; | acre ft.
6. No, and type of dwellings located adjacent to pond or reservolr
”6#{9 1.e, summexr homes, etc.
7. Dimensions of Dams Length 7on /T Max, Height 2 /
Slopest Upstream Face {1 i /
| Downstream Face [t/

Hidth across top __ {7 '

8. Classification of Dam by Material:

Earth Y Conc, Masenry Stone lasonry

Timber Rockfill Other

9+ Ao Description of present land usage downstream of dams

{00 % rural; % urban,

B. Is there a storage area or flood plain downstream of dam which
could accomodate the impoundment in the event of a complete
dem failure? yes 17 no .




" DAM NO. 3 -/Y~[3u-0v4

10, Risk to life and property 1in event of complete fallure.

No. of people NoME .

No, of homes ‘ h/hAIF’ ' .

Noe. of Businesses MNen = .
No. of industries jVGA!F‘ « Type
Ho, of utilities | MorE « Iype
Railroads Mot £ .
Other dams ;A F .
Other MinE .

11, Attach Sketch of dam to this form showing section and plan
on B4" x 11" sheet, :

12. How to Locate:
FRaoAn HobDEN CenNTER TAKE 31 WeEsST

To RESERvIIkK + DAM

B-17
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l.

2.

3,

4,
S

7.

Recvud w07 _
—DT\J'. O"" W\w ]"‘..)O q ‘\l .
INSPECTION REPORT - DALS AilD RESER DIRS
!
Locations City/Town Hot be N Dip Noa 3-/4-/3% -4/

- MictHAUD
Name of Dam LAM BEcowW KENLALL RES, Inspected\by fruirc s M v - KAV K

MARCH 22, 1973

Date of Inspecti

Owner/ss peri hssessors Prev. Inspection
Reg. of Deeds Pers. Contact
N ps €

1. 1 T~ oF wspcesTER [rarc:s V.M Laprd Cory fprinsert

Nane ‘St. & No, City/Town State Tel. Nos
2. ) l -

Name St. & Hoe City/Town State Tel, No.
3. ) .

Name Ste, & Noe City/Town State Tels No,
Caretaker (if any) e.g. superintendent, plant manager, appointed

by absentee owner, appointed by multi owners.

Namet St. & No,t
City/Towns State? Tel.No,s
No. of Pictures taken Nowm &

Degree of Hazardt (1f dam should fail completely)*
1, Minoxr L7 2. Moderate

[ .
3. Severe _~ 4, Disastrous

# This rating may change as land use changes {(future deve10pment}

Outlet Contxol: Auvtomatic Manual v’

Pperative vess v ‘ Noao

Comments:

Upstream Face of Dam: Conditiont
l, Good ‘V// 2, Minor Repairs

3, Major Repairs 4, Urgent Repairs

.neCommentss



D
8, Downstream Face of Dams
Condition: 1, Good 'kf, 2.
3; Major Repairs 4.
Commentss
9, Emergency Spillway: NOME
Conditions l. Good 2.

3, Major Repairs 4,

Comments:

5

DAk NO. 3~ I1#-13% -4,/

Minor Repairs

Urgent Repairs

Minor Repairs

Urgent Repairs

below v/’

10, Water Level at time of inspection: ft. above
top of dam v principal spillway
other

11, Summary of Deficienclies Noted:

Growth (Trees and Brush) on Embankment N O
Animal Burrows and tiashouts N O
Damage to slopes or top of dam NO
Cracked or Damaged Masonry N O
Evidence of Seepage MO
Evidence of Piping MO
Erosion N o
Leaks N ©
Trash and/or debis impeding flow o
Clogged or blocked spillway 1 2
Other Mo




DAN NO. B—/U-/124—-4,/

—3-
12. Remarks & Recommendationss (Fully Explain)
THIS bAM 1S IN VERY GooOb <oNDIT/ION AND WELL
MAINTAINED BY CITN 0F WORCESTER WATER
pDeEPRT, '

A s J7
s qepears S be & Ll Aadfj/ Whe 7~ /5

66/);7 A OCeH //._f'///r'? P Contrmr Sl

13, Overall Condition:

1, Safe ' P/”’

2. Minor repairs needed

3. Conditionally safe -~ major repairs needed

4, Unsafe

5, HReservoir impoundment no longer exists (explain)

Recommend removal from inspection list



BosTon Copy |

DESCRIPTION CF DAM |
DPISTRICT 1

) MieHAU D

Submitted by MULCAHY + KANN Dam No. S —I14—- 1334 — 4,/
Date _MARCH 2g, 1973 Gity/Town __ /1O L b £ N/

v : Name of Dam DAM B tow HMEMNDALL RES,
llo‘l.ocationl Topo Sheet No, 20 C '

2.

3.

41,

5.

6.

Te

8.

9.

Provide B8}" x 11" in clear copy of topo map with location of
Dam clearly indicated. ’

Year built: "Year/s of subsequent repairs

Purpose of Dam: liater Supply l/ Recreatlonal

.- -

“Irrigation Other

Drainage Area: 2‘&5 5q. mi. acres

Norma]: Ponding Areas /715_2: acres} Ave, depth

Impoundments galse} acre ft,

No, and type of dwelllings located adjacent to pond or reservoir

GATE Houg s {.0. sunmer homes, etc,

7

Dimensions of Dam: length o = Max, Height 9
Slopess” Upstream Face L
Downstream Face 1

- Width across top 2 &'
Classification of Dam by Material:

Earth ‘/ Conc, Masonry v Stone Masonry

Timber Rockfill v Other

Ae Descriptlon of present land usage downstream of dam:

c?'/:‘,ﬁ % rural; 20 ___X% urban,

B, 1Is there a storage area or flood plain downstream of dam which
could accomodate the j\.youndment in the eveant of a complete
dam fallure? yes no -




DAM NO. 3 /4434 -4.]

10. Risk to 1ife and property in event of complete fallure,
No. of peopla_ MINE .

No, of homas Mo ME .

No, of Businesse s_MONE |

Ho. of industries Mo E | Type

No. of utilities A2AME | Type

Rallroads AoAE .

Other dams_3-/¢-/3% - 3 )..0S, :92/ aor

Other o .

11, Attach Sketch of cam to this form showing section and plan.
on 834" x 11" sheet, * ,
i1, How To LoOCAT & |

FrRom 122/ TAKE Rre™2) wily TAIKE LT o¥
PAVED RB. TUST BEFORE RESERVOIR To DAM,.

[y
|
[AS)
LA



AP BEY
I L Ml s K. ool # B £
DAt BELOW SIEWORLL RES,
- : _ 3-28-73

VO L Al
Fopslo e Yt

42— 30" pIPE

]

To PoolL

W

—a28 —i
\I Ll 3P/l

PR3N Azl r

- ) - AEeTvess s -1



APPENDIX C

PHOTCGRAFHS

KENDALL RESERVOIR DAM



NO.1 UPSTREAM SLOPE OF DAM

NO. 2 DOWNSTREAM SLOPE OF DAM




NO. 3 UPSTREAM VIEW OF SPILLWAY

NO. 4 DOWNSTREAM SPILLWAY CHANNEL




WALL OF SPILLWAY CHANNEL

R b
L PN SN

NO. 6 OUTLET FOR DIVERSION CANAL FROM
PINE HILL RESERVOIR

c-3




NO. 7 DIKE AND GATE HOUSE AT SOUTH END OF RESERVOIR

NO. 8 DISTRIBUTION POOL DOWNSTREAM OF DIKE

C-4




APPENDIX D

HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

KENDALL RESERVOIR DAN



METCALF & EDDY. anGINECIRY

Project NCL‘" Reul’e-w OF Now Fed' Dawms Acct. No. 0036 Page / of 4’

subject Ovcester Macr. Avrea comotd. By _ L2 & e _10[10/78
Detait KEMDALL KESERUOIR. DA .\ g Mp e Date 1! /G /8

@ ﬁ.s_t"_FlooJ , l0ogear 5fovm £ 5+DV¢‘\C.F’UMC"'(0\;\:

’-' 7-01"1.{ &ésmia-ﬂ Avga ad ,r 83 mr."

2— FPonrd(s) Area: 0.26T mi-
Swamp(s) Avea: 0,000
Tota! Area [2ndes) E{JWGA«P(S‘),’ 0.161 m."

ZPM{‘S-MS':“’TB—Q— a fd,f%

3- fuﬂff;f ~ 6% Slame
wesl Side - 715 Stope }53-1 Aue Slope = £.67]

4'USl-: C.OFE. Cuovves Peskb Ffu-w.u‘ﬁ-«-t,u é chowue quidl
Vodies +it Peele Flow Rate was €rfrwatel o G sowewhat

lowe v Houw Rolling ", trd takam et 2000 efs. fmit
Tlu daw siye s Yiwtermediite” hajard Pa{eu-‘f-;if o h-;h".
Wse €t PMF 45 rese Flasd,

§- |Test Flood Inflow = (2000)).84 = 3780 =fs

b- Fond Stovaae
The poud avea (i 02@1sg mi of elev 813 .
Based om a Const avea ¥, stovase M'créaur
at 171 ac. feet jpen foet oL d‘lpia. trcreene,
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS

KENDALL RESERVCIR DAM



! INVENTORY OF DAMS IN THE UNITED STATES
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